Study of the apoptosis induced in vitro by antitumoral drugs on leukaemic cells.
A flow cytometric method for simultaneous apoptotic cell detection and cell cycle analysis was applied on the U937 cell line. Four antitumoral drugs currently used in the treatment of acute myeloid leukaemia were studied in vitro: DNR, IDR, MITO and Ara-C. Our results show a dissociation between the cytostatic effect (the block in the cell cycle observed for low drug concentrations) and the cytotoxic effect (the induction of apoptosis induced by higher concentrations) for all the tested molecules. Low concentrations of Ara-C induced a block in the S phase while higher concentrations (>10(-7) M) induced apoptosis at the G1-S boundary. Low concentrations of anthracyclines (<40 nM DNR and <20nM IDR) induced a block in G2 without apoptosis. Apoptosis was induced in G1 and/or early S phases by higher concentrations of anthracyclines. The concentration inducing 50% apoptosis (IC50) was found to be, respectively, 200 and 40 nM for DNR and IDR. Analysis of MITO-treated cells showed a parallel increase in the percentages of S phase and apoptotic cells. However, the bivariate analysis showed that apoptosis did occur in a population with G1 DNA content. For two other drugs (CAM and COLC), apoptosis occurred for the same concentrations and in the same phase as the block (in S and G2M, respectively). The IC50 of MITO was found to be 100 nM. Cotreatment of the cells with colchicin and either Ara-C or IDR showed that the passage through mitosis was not necessary for the completion of apoptosis at the G1-S boundary. Short incubations of U937 cells with high concentrations of anthracyclines were found to be efficient in inducing further apoptosis. We conclude that, for all the assayed molecules, the cytotoxic and/or cytostatic effects of the antitumoral drugs tested greatly depend on the concentrations used and that, depending on their in vivo pharmacokinetics, the induction of apoptosis could be an important mechanism of action for some of these drugs.